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Changes in our social situation and economic envi-
ronment have created new needs or requirements for
highway bridges. The new needs include : economical
bridge designs to reduce construction cost, mainte-
nance technologies to effectively utilize the existing
infrastructures, and bridges for easing traffic conges-
tion with the aim of redeveloping urban areas. To sup-
port the aforementioned needs, the development of
new technologies is also required such as compound
structure technology, fatigue-resistant technology,
wind- and quake-resistant engineering. Road Structure
Ordinance and Specifications for Highway Bridges have
also been revised to meet the recent social needs. This
report outlines our activities for these new tasks.
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Prestressed concrete slab has become the primary
application for bridge construction. Our company has
striven to develop and apply new materials and con-
struction technologies for prestressed concrete slab
in order to reduce the construction period and to pre-
vent crack formation. The technologies applied to our
projects are the use of expansive concrete, the pre-
stressing by sequential jack-up and jack-down, and
the slab casting with the use of traveling forms. This
report presents the technical features in our designs
and construction methods of prestressed concrete
slab for bridges.
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Since the completion of the national project to build
long-span bridges between Honshu and Shikoku, the
construction of medium-scale bridges has become dom-
inant. The medium-scale bridges that require cost-effec-
tive technologies will become the main stream of bridge
construction. The current design study on wind resis-
tance has also been handling medium-scale bridges.
This paper reports the development of cost-effective
two edge girders for a cable-stayed bridge, and of the
wind resistance design for the four-lane box girder of a
suspension bridge.

1) The aerodynamic characteristics of a two-edge girder
were examined using a wind tunnel, and the relation
between flutter onset velocities and the girder designs
was identified. From the analysis, a basic design consid-
eration was proposed for wind resistance.

2) The effects of grating, windshield screen and other
accessories to divert airflow were examined for a four-
lane box girder. The optimum design for wind resis-
tance has been derived for a combination of airflow
control accessories.

3) The shape effect of central opening was studied for

oo controlling aerodynamic pressure from the viewpoint
of wind resistance. Since its effectiveness for oscillation
control has been recognized, it will be further pursued to
establish a new type of wind resistance technology.
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The production system called "SYMPHONY" based
on a bridge model was developed jointly by six com-
panies in the bridge manufacturing industry and has
been put into practical use. The production model can
accommodate diversified bridge types and is compat-
ible with the construction CALS (Continuous Acquisition
and Life-cycle Support). The system will change the
conventional way of bridge building. SYMPHONY is
basically a combined system of a commercial 3-dimen-
sional CAD and a database. By incorporating the jointly
developed tool, the system efficiently creates a prod-
uct model. In reality, this is an integrated system that
provides its peripheral subsystems with data of the
product model. This paper reports the features and the
effect of its introduction and discusses the production
system derived from the 3-dimensional product model.
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When bridge construction work is implemented in an
urban area, the neighborhood and road users strongly
request the shortening of its construction period and
alleviation of the traffic congestion caused by lane con-
trol during the period. Normally, safety in the construc-
tion work is the top priority, requiring secured working
areas by a lane control or traffic closure. It has become
more important, however, to shorten the period of lane
control or road closures as much as possible in order to
meet the needs and requests.This report presents sev-
eral cases of bridge building and replacement work that
responded to such community requirements, and details
the applied construction technologies.

1) Quick replacement of a bridge implemented within

a five-day road closure.

2) Lane expansion of a truss girder bridge remaining
in service.
3) Erection of a new overpass-bridge above an under-
pass in service and its vicinity.
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Aging of social infrastructures such as steel bridges
necessitates the enhancement of maintenance tech-
nology. This paper reports our new maintenance tech-
nologies developed for that purpose.

1) Development of diagnosis technology with a portable
radiographic testing device applicable in the field and
its application to a bridge.

2) Development of an inspection method by electromag-
netic induction for welds and reinforcing-bar breaks.
3) Development of an inspection method by infrared ther-

mograph for internal defect detection.

4) Major repair and reinforcement of bridge parts of steel
piers and girders damaged by fatigue .

5) Aseismatic reinforcement of a bridge using steel arch
rib members.

oo 6) Design proposal for girder reinforcement by outer
0 000000000000000000000 cables.
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The construction of an overhead crossing at an inter-
section aims to ease traffic congestion in an urban area.
However, traffic congestion tends to worsen during the
construction period that takes one to two years by a con-
ventional construction method. The people living in the
vicinity are forced to put up with the inconvenience. A
breakthrough technology has long been desired for over-
head crossing construction, which will quickly realize the
economic effect and lessen the burden on the environ-
ment without bringing inconvenience to the neighbor-
hood. We have developed a construction method of an
overhead crossing called "SMArt Crossing" in cooper-
ation with Asanuma Corporation in order to solve the
potential problems involved in conventional construction.

The features of the new construction method are:

1) A right turn lane is secured to avoid traffic conges-
tion during a construction period.

2) The construction period is reduced to four months.

3) The construction of an overhead crossing at an inter-
section is implemented overnight.
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Different kinds of hybrid structures have been applied
to harbor facilities along with the progress of design and
manufacturing technologies. Our company has been
implementing R&D projects on hybrid structures for har-
bor facilities.

This paper reports two recent achievements.

1) Barge loading of a prefabricated steel shell to be
immersed at a site. A new loading technology was devel-
oped, which enabled loading of a heavy prefabricat-
ed structure onto a barge in a short period of time. The
technology enabled sliding of the shell welded with skids
on the skid supports. The contact surface of the support
was clad with Teflon boards to reduce friction while
pushing the shell onto the barge. This technology was
applied to the loading of the No.2 shell section for the
Naha submerged tunnel. The loading onto the barge was
successfully completed in about two hours.

2) Study on estimating the effect of wave pressure on
caisson footing. A hybrid caisson is featured with its
long footing. The current design practice does not con-
sider the effect of wave pressure on footing. An experi-
mental study with models of long footing was conduct-
ed to estimate the effect. An empirical formula was
derived for accurately estimating the resultant pres-
sure acting on the footing.
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General arrangement of loading onto barge
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Caisson model, allocation of wave pressure points and experimental condition
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New Water Gate Hoist Model Driven by Hydraulic Motors
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Test device of gate hoist
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We have developed a new water gate hoist model dri-
ven by multiple hydraulic motors. The conventional hoists
for large or high lift gates are operated by motor-driven
winches. Since the application of hydraulic motors elimi-
nates the reduction gears and fan brakes required for
motor-driven devices, it meets the increasing require-
ments to reduce cost and to make more compact devices.
Two or more hydraulic motors directly connected with
a winch drum generate the necessary torque to oper-
ate a water gate. Our device has the advantage in cost
and operability over those of our competitors. One of
the features is that our device is operative even if one
of the hydraulic motors fails.This report outlines the new
water gate hoist model and discusses the results of
the laboratory tests conducted to demonstrate its per-
formance.
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Specifications of test device
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Specifications of hydraulic motor for test device
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Development of Modified AUT System for In-service Inspection
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Scanning image of Phased Array (PA) technique
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Currently, our Automatic Ultrasonic Test (AUT) system
is based on the simultaneous inspection of the "Phased
Array Linear Scanning and Dual TOFD". The system has
been applied to pre-service inspections at our shop as
an alternative to the radiographic test and for in-service
inspections at plant sites to inspect the circumferential
and longitudinal weld joints of coke drum shells. We have
newly adopted a "Dual Phase Array Sector Scanning
Method" for improving the capability to detect and mea-
sure cracks caused by low cycle fatigue within overlay
welds and their heat affected zones. This paper reports
the improved inspection performance demonstrated by
the model tests. The new simultaneous inspection sys-
tem of the "Dual Phased Array Sector Scanning and Dual
TOFD", which simultaneously implements four different
kinds of Automatic Ultrasonic Tests, will be applied to
the in-service inspections of coke drums and major reac-
tors of petroleum refining and petrochemical plants.
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Low cycle fatigue crack caused in clad restoration weld of coke drum
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We have developed Sumitomo Micro Molding Device
"NANO-Press", which produces optical elements with
a high degree of accuracy at high throughput by press
molding.

The device has the following features and functions.
1) A newly developed linear pneumatic servo actuator

controls very precisely the position of a molding press

spindle and molding press pressure.

2) Heating and cooling of metal molds are optimized by
infrared heating using a condensing mirror and by a
mold clamping mechanism. Mold temperature is pre-
cisely controlled through a feedback control system.

3) Press molding is done under vacuum as well as an
inert environment.

4) The press molding process is divided into several steps
in order to accommodate a number of metal molds for
enhancing productivity. The metal molds are sequen-
tially transferred to individual steps.

5) The transfer device of metal molds is standard equip-
ment. It enables an automatic operation to take out
and feed metal molds into or out of individual mold steps
and to pick up vitreous materials.
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New Concept for Thin-wall Container Wedge Molding Process
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This paper reports the new molding process for thin-
wall containers called the "Wedge Molding Process".
The process has been developed to meet the current
social requirements of environmental protection and
product recycling, and has the following features when
compared with the conventional molding processes.
1) 30 to 40% lower mold-filling pressure,

2) 20 to 300 lower resin temperature,

3) Increased mechanical strength of formed products
by 5 to 10% due to the lower forming temperature and
higher density of molten resin,

4) Minimized burning of formed products and reduced
odor for food containers due to the lower forming tem-
perature of molten resin,

5) Forming of thinner wall containers,

6) Forming of thinner wall containers of biodegradable
resins with poor fluidity and mixtures of resin and paper,

oooooono e
0O Doooooooooooooooooooon 7) Smaller injection molding machines and reduction of
ooooo manufacturing cost.
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Technology of Resin Change in Screw Assembly
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Owing to the expanded use of various types of resin
materials, the screw assembly of an injection molding
machine needs to accommodate different kinds of resin
materials. Consequently, the frequency of resin switch
has increased. The small lot production since the eco-
nomic bubble collapse has accelerated the need for the
small lot production of large items. Disassembling
and cleaning of a screw assembly would be a perfect
practice for resin switch, but it would take much time
and be inefficient. The larger screw assembly con-
sumes a greater amount of resin for the switch,
increasing the production cost per molded article. This
paper presents the important procedures for resin
switch and the points of concern in designing a screw
assembly in order to implement an efficient resin
switch.
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The high power excimer laser has been developed for
TFT (Thin Film Transistor) LCD (Liquid Crystal Display)
annealing. We had supplied to the market up to the 240
watts (800 mJ, 300 Hz) average power excimer laser for
industrial use. We are going to add the 300 watts (1000
mJ, 300 Hz) average power laser for our line-up. This
300 watts new laser is based on the 240 watts laser, but
improved some points. In our test, 300 watts servo opera-
tion is able to oscillate over 50 million pulses with almost
less than 1.2 percent for O output stability. Our spe-
cial gas control for better performance had been able
to oscillate over 45 million pulses in 310 watts servo
operation with almost less than 1.0 percent for O output
stability. We are confident that it will be possible for this
laser to produce over 300 watts average power with
good stability.
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We developed a new concept of RF (Radio Frequency)
deflector to eliminate undesired nuclear particles from
the secondary RI (Radio Isotope) beam, using their flight
velocity difference in combination with the existing mag-
netic beam analyzer. The deflector was installed into the
"RI Beam Factory" in the Institute of Physical and Chemical
Research. In the preliminary test, purity of the secondary
beam was 30 times higher in the separation of 160, 17F
and 18Ne when compared with the beam obtained only
by the conventional magnetic analyzer system. The
deflector consists of a coaxial cavity, a deflecting elec-
trode, discriminating slits, a 500 I/s TMP vacuum system
and 25kW RF power supply. The major specifications are
as follows : frequency range from 12 to 18MHz, maxi-
mum voltage of 100kV, electrode gap of 40mm and its
length of 700mm. The discriminating slits are located
1760mm downstream of the deflecting electrode and
their analyzing power is adjusted by the gap. We expect
more precise experiment result will be obtained by using
the RF deflector in "Rl Beam Factory".
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